Introduction
Potato (Solanum tuberosum L.) is one of the most important food and cash crop belonging to the family solanaceae. The crop has the potential to increase agricultural production in our region. In India, potato is grown in all the states producing 25 million tones from total area of 1.4 million ha. In Assam, it is grown in an area of 7.78 thousand ha producing 584 thousand ton which is very low as compared to national level.
The various factors limiting yield of potato include lack of HYV, inadequate supply of healthy seed tubers and high incidence of disease and pest. Among the diseases late blight of potato incited by Phytophthora infestans (Mont.) de Bary is the most destructive disease. In Assam the disease occurs every year in epidemic form contributing to heavy yield loss which go as high as 90% in unsprayed crop (Bhattacharya et al.,1990) .
Among the new fungicides, Cymoxanil and Dimethomorph have been evaluated as highly effective against P. infestans. Both the fungicides have already been used in different parts of the country for management of late blight of potato. However, it is quite essential to evaluate their efficacy against the disease under the climatic condition of Assam prior to their introduction in to the state. Therefore, an experiment has been carried out to investigate the performances of Cymoxanil and Dimethomorph under Assam condition both in pot and field conditions.
II. Materials And Method
The pot and field experiments were carried out in the ICR experimental farm of AAU, Jorhat during 2008 and 2009 with susceptible cv. Kufri Pukhraj. The crop was raised as per standard agronomic practices during main season (October to March).Five selected fungicides viz Moximate (Cymoxanil 8% + Mancozeb 64%), Lurit (Dimethomorph 50%), Companion (Carbandazim 12% + Mancozeb 63%), Ridomil Gold (Mefenoxam 8% + Mancozeb 64%), Avtar (Hexaconazole 4% + Zineb 68%) along with standard fungicides Ridomil MZ 72 (Metalaxyl 8% + Mancozeb 64%) and Indofil M45 (Mancozeb 75%) were evaluated under pot and field conditions. In pot experiment two potato tubers were sown in each pot with three replication/treatment and three pots were used for each replication. Forty day old plants were first sprayed with test fungicides followed by inoculation of sporangial suspension of P. infestans ( 4 x 10 4 sporangia/ml) after 24 hrs.of spray in another set plants were inoculated and sprayed subsequently with fungicides after 24 hrs. And disease was recorded just after 10 days of spraying.
From result of the pot experiment two best fungicides Cymoxanil 8% + Mancozeb 64% and Dimethomorph 50% were selected for their field efficacy under natural condition in the next year. The experiment was laid out in Randomized Block Design with seventeen treatments with three replications with a plot size of 3m x 2m. The first spraying of fungicides was done immediately after the first appearance of a few symptoms of the disease on the leaves and was repeated thrice at an interval of ten days according to the treatment schedule.
Percent disease severity (PDS) was recorded at 7days intervals after the last spray. The yield of potato tubers for different treatments was recorded at harvest along with the percent tuber infection. Percent disease severity (PDS) and percent tuber infection (PTS) were calculated with the help of following formulas and the values were statistically analyzed.
III. Indentations And Equations
Total no. of tuber harvest from the plot
VI. Results Pot experiment:
In the pot experiment it was observed that all the fungicides when applied as prophylactic spray significantly reduced the foliage infection of late blight over untreated control .At 70 DAS the foliage infection due to prophylactic spray of different fungicides ranged from 0.01-99.60% where the lowest and highest foliage infection were recorded from Cymoxanil 8% + Mancozeb 64% and untreated control (no fungicide was applied). It was also observed that all the fungicides significantly reduced the foliage infection when applied after appearance of disease. At 70 DAS the severity of late blight on foliage ranged 0.16% -99.68% where the minimum and maximum was recorded on Cymoxanil 8% + Mancozeb 64% and control treatment (table1.1), respectively.
Field experiment:
Perusal of data presented in the table 1.2 showed that the prophylactic application of either Cymoxanil 8% + Mancozeb 64% or Dimethmorph 50% with two additional sprays of the respective fungicides at 10 days interval gave 100% control of the disease in field condition at 74DAS. Cymoxanil 8% + Mancozeb 64% and Dimethmorph 50% when used after appearance of the disease (curative) a very low incidence of late blight was recorded (4.07% and 8.89%, respectively) at 74 DAS with a corresponding 94.74% and 88.51% control of disease, respectively. Metalaxyl 8% + Mancozeb 64% or Mancozeb 75% when applied after appearance of late blight gave 29.99% and 45.70% severity of disease (at 74 DAS), respectively with 61.24% and 40.94% control of disease.
The highest tuber yield was recorded with Cymoxanil 8% + Mancozeb 64% (73.20 q/ha) when used as prophylactic with two additional sprays at 10 days interval followed by Dimethomorph 50% (72.80 q/ha).
Table1.1. Effect of fungicides on severity of late blight in pot
Values superscribed with same letter are not significantly different (P=0.05) DAS-Days After Sowing 
V. Discussion
It was noticed that Cymoxanil 8%+ Mancozeb 64% acted as the best fungicide when applied as prophylactic as well as curative measures. The results were in conformity with the findings of Grayson et al. (1995) that the Cymoxanil 8%+ Mancozeb 64% and Dimethomorph 50% were effective oomycetes fungicide useful for the control of late blight on potatoes by preventive (prophylactic) as well as moderate curative (therapeutic) sprays. Similar results were obtained by Johnson et al (2000) who reported that Cymoxanil 8% + Mancozeb 64% had some activity after infection. Dimethomorph plus Mancozeb and Cymoxanil plus Mancozeb reduced sporulation more consistently (Johnson et al., 2000) to control the late blight disease compared to others. In the present investigation it was observed that the spray with Metalaxyl 8% + Mancozeb 64% was not found effective. It might be due to continuous and increased use of Metalaxyl 8% + Mancozeb 64% may lead to the development of resistant strain of P.infestans and it was supported by foregoing workers Ali and Dey (1999), Singh et al. (2005) .
All the treatments showed significantly better foliage controlled as well as tuber yield over non-treated control. The results of this study were consistent with previous studies and indicated that the application of protective fungicides could reduce foliar late blight to acceptable levels (Clayton and Shattock, 1995; Fontem, 2001 ; Kassa and Buyene, 2001 ; Kirk et al., 2001; Ojiambo et al., 2001) .
In the present investigation it was observed that Cymoxanil 8%+ Mancozeb 64% and Dimethomorph 50% gave best protection to the crop when applied after appearance of the disease compared to Metalaxyl 8% + Mancozeb 64%. The observation made in the present investigation was conformed to the views of Johnson et al. (1997) that some fungicides, such as Dimethomorph, Cymoxanil, Propamocarb hydrochloride or Chlorothalonil had post-infection activity that inhibited sporulation and/or restricted lesion expansion.
